Constraints on Hydrostatic
Mass Bias from the 400d

WL Survey

Holger Israel




Planck cosmology inconsistent
with cluster counts

cluster masses scaled up by 1.45

Figure credits: A. Vikhlinin



Constraining cosmology with
the 400d X-ray Survey
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The 400d X-ray cluster survey

 Serendipitous cluster detections in all
suited Rosat/PSPC pointings (~400
deg?): Burenin+07

« Chandra analysis, mass determination
for cosmo-subsample of 36 X-ray

luminous clusters z>0.35: Vikhlinin+09a

» Constraints of cosmological parameters

Chandra image of comparing cosmo-subsample mass

CL J0230+1836, : g
2=0.80 (Vikhlinin+09a) function to local clusters: Vikhlinin+09b



The 400d weak lensing survey

- - T * Independent measurement of cosmo-
CL 0230+1836, z=0.80
' ' subsample cluster mass function

2 <+ .+ Aiming at consistency check of

& SRR Vikhlinin+0%9b cosmology constraints




The 400d Weak Lensing Survey
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WL masses from profile fitting
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Mass model for CL
J1416+4446, HI+12

Shear catalogue: KSB+ using STEP calibration
from deep MMT r' stacks

Selection of background sources using MMT g'r'i’

colours where available

Distance calibration <D /D > using CFHTLS Deep
fields as proxy

NFW fit to tangential ellipticities in 0.2<r<5 Mpc

range from Rosat centre.

Marginalising over Bhattacharya+13 c-M relation



Hydrostatic Masses

Direct calculation of integrated mass profile

Inputs: Vikhlinin+09a Chandra T_X and density profile,

using Vikhlinin+06 parametrisation

Chandra calibration based on Vikhlinin+05

Reiprich+13 temperature profile
Tx(r) = Tx (1.19—0.84r/r200)

Integration to ryy, taken from WL, or physical radius

M™i(r) =

—kgTx(r)r (dlnpg(") + dln Tx(r)
um,G dlnr dlnr



HI+14 WL-hydro scaling relation
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Hydrostatic Mass Bias

using Cg,
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Hydrostatic bias weak, but could
be mass-dependent

Scaling Relation  — & Model cxew | Slope B Intercept A byc from Monte Carlo b=(logé-logn) x2;ivim |

Ml )-Mue(ril)  default ~0.47:32  -0.02:0%  0.00°013 (0.1070%; -0.107317)  -0.02+0.04

M (rs x)—Mh)d(rﬁx) rin=600kpc cpj3 | —0.68701 —0.11+0.05 0.01°010 (0.127016" 0 11010y —0,02 + 0.04

rix =800 kpc ~0.58-01  ~0.02+0.04 0.027010 (0.12:01%; —0. 09+g g,g ~0.02 + 0.04

rix=1000kpc cgi3 | —0.52701  0.01+£0.05 0.0170}% (0.104; - -0.03 + 0.03

500(rmoHuﬁoo(rsoo) default -0.7570120.07+0.03 0.087019 (0.23701%; -0.08*0 0.04 + 0.06
M“go(rm)-M (rm) default -0.63+0.23 0.04+0.06 0.0571! (0. 17;‘3 }ﬁ; 0.02 +0.05
MY (S )-MS, (S,  default 3 | —0.897018 01709 0,047010 (0.21*217: -0.15* 0.00 + 0.07

Monte Carlo/jackknife method

Most of our clusters consistent with Mhyd=Mw

No evidence for hydrostatic bias >~25%, if M¥ unbiased
Surprisingly low level of scatter in mass-mass SR

Low- and high-mass bins offset by ~2 o
HI+14



Same observations at fixed
physical radius

=
MC avg. bias b,,.

simple avg. bias b

using ¢,
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Mass-dependent no artifact of account
for cluster members

- =
MC avg. bias b,,,

W simple avg. bias b

using Cgy,
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400d Clusters are rather low-mass

@ CL 1524+0957 [M13]

this work

® CL1003+3253 [F12] |

m CL 1120+4318 [F12]

this work

Mahdavi+'13, z>0.35 only

Vikhlinin+'09a @ z=0.40

|  Arnaud+'10 @ z=0.40

Mahdavu+ 13, all clusters
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Conclusions of HI+14

* Probing an unexplored region of parameter space: 0.4~z~0.5

clusters, down to 10" M_,

« WL and hydrostatic masses consistent; no evidence for hydrostatic

bias of >~25%

* Mass-dependent hydrostatic mass bias robust against WL analysis

settings




XMM-like temperatures tor
400d clusters
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Schellenberger+14 conversion



Recovering lower XMM hydro masses
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XMM-like WL-hyd scaling relation
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A stronger hydro mass bias

best MC fit

==
MC avg. bias by,

simple avg. blas b
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A stronger hydro mass bias

best MC fit

- =]
MC avg. bias b,,.

1 simple avg. bias b

using Cgs
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converted to PN
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Summary & Conclusions

~20% lower hydrostatic masses converting temperatures to
XMM-Newton PN

Overall hydrostatic bias ~20% for all clusters, ~-5% for low

mass clusters, ~35% for high-mass clusters
Mass-dependent bias persists (cluster physics?)

Preliminary results, ignoring different calibration timestamps

and energy ranges

Pointing towards consistency with von der Linden+14

~40% bias for massive “Planck”-clusters not ruled out



Thanks!




